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TABLE 2

‘POSSIBLE INTERFERING LINES IN-THE DETERMINATION OF Ga BY XRF

Element Line- Order Intensity . °26 LiF(200)
W C. o Lpy 1 50 37,12 *

Ta LB, 1 20 37.21 *

Zn KBy 1 20 37.54 ** X
HE Lgs 1 .1 37.60 #x

W o Lgy, 1 4 37.72 *
Th Ly, 2 10 ' 37.84

Ta LB, 1 6 37.87 *

Nb | Kg, 2 5 37.90 *

Pt Ly 1 100 38.05

-- - - - 38.05 B1 X
HE Lg, 1 - 20 38,47 ¥%
Ta Lg, 1 50 38.47 *

Nb . Kg 2 18 38.56 *

Ba KB, 4 7 38.61 *
Nb Kg 4 2 7 38.62 *

Ga Kay , 1 150 . 38,90 ** X
Ta Lg,, 1 4 - 39.04 *

Pb L, 1 3 39,16 *

Ir Lay 1 100 : 39.22

HE Lg, 1 6 39.25 **
- | - - - 39.40 B2 X
Ba Kgy 4 21 39.59 *

- : - - - 39.60 (B2)
Ba K34 4 7 39.71 *
HE L34 1 50 ©39.89 ¥k X
2r K3, 2 4 40.07 *

T1 | L 1 3 40.22

0s Loty 1 100 40.40

Cu K84 1 20 _ 40,44 Y% X
HE LB, 1 4 40.43 **
Zr KB, 2 18 40.74 *

~ Other possible interfering elements are: Er, Ho and Lu. *¥ Interferences
for which corrections were made. ,* Interferences which were investigated

but for which no corrections were made. X Angles at which measurements
were made. Data are taken from White and Johnson (1970).°
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TABLE 5

SETS OF COUNTING TIMES USED IN THIS WORK FOR THE DETERMINATION OF Ga,

TOGETHER WITH APPROXIMATE DETECTION LIMITS

Code

240
400
480
800
1080
1400

80 .
(testing)

Zn KB

60
100

60

100

120
200

20

B1

60

100-

120

200

240

400

20

Ga Ka

120

200

240

© 400

600

600

40

All counting times in seconds.

.

B2

60
100
120
200
240
400

20

HE LBI

60
100
120
200
240
400

20

Cu K|3

60
100
60
100
120

200

20

Total
Time

. Mins.

7
12
12
20
26

37

APPROXIMATE DETECTION LIMITS IN PPM FOR VARIOUS COUNTING TIME CODES

Code
240
460
480
800
1080

1400

Zn

10

Ga

0.7

0.5
0.5
0.4
0.4

0.3

Hf

Cu

10
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TABLE 7
LINE INTERFERENCES AT PEAK AND BACKGROUND POSITIONS AS PERCENTAGES OF

THE MEASURED PEAK INTENSITIES FOR Zn, Ga, Hf AND Cu

Interfering | Position % of
Element Main Peak

Zn | . B1 4.9
Ga ' Bl 0.9

~ Ga B2 : v 4.9
G | . HE _ 0.4
Hf Zn 0.6

HE B1 ' 3.9
Hf Ga | . | 5.5

Hf _ . - B2 : . 16.1

HE | v cu o 17.0
Cu : B2 : 0.4

Cu ‘ HE 3.4



TABLE 8
RELATIONSHIP BETWEEN Mo K¢ COMPTON TIME AND CALCULATED m.a.cts

USING VARIOUS DATA TABLES

 Mass Absorption Av. R.S.D. (%) Max. Error (%) Intercept on
Coefficients ‘ . mea.c. Axis
Heinrich (1966) calc. 1.36 : 3.97 1.03
Dewey (1967) calc. - 1.49 442 0.44
Philips (1962) calc. 1.5'5 4.01 0.15
Birks (1959) calc. 1.80 4.3 -0.33

Birks (1972) calc. 1.80 5.16 -0.65
Measured (transmission) 0.82 1.91 | | ;0000

method

i

Note: Maximum errors and average R.S.D. are calculated using residuals
from a reduced major axis regression line (which assumes errors
in X and Y) fitted to the data points. Times for 400,000 counts
were measured using a Y203 filter. :
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10 -

TABLE 10
COMPARISON OF MoKq COMPTON PEAK MASS ABSORPTION COEFFICIENTS DETERMINED
DURING A GALLIUM RUN (NO FILTER) WITH THOSE DETERMINED FOR THE SAME SAMPLES

USING A Y203 FILTER

Mass absorption coefficients are for the Rb Ky wavelength.

Sample ' Y203 Filter No Filter % Difference
W-1 - 15.42 15.36 | -0.4
G-1 | 10.13 10.18 105
MRG-1 . - 19.70 19.66 -0.2
Knippa 17.25 17.27 40.1
Oiiviﬁe 11.61 11.69 +.7
EG 4489 14.08 ' 13.94 - -1.0
NIM-G - 9.81 9.85 v H.4
Chassigny. 20.68 20.78 +0.5
Bondoc 15.89 | 15.83 -0.4
Mt. Padbury . 21.19 21.12 - -0.3
Estherville ‘17.28 17.35 0.4
Patvar - 24.52 24.14 -1.5
G-2 10.53 10.64 +1.0
BCR-1 16.18 16.31 < +0.8
Mean difference without regard to sign 0.6%

Mean difference +0.04%
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TABLE 14

COMPARISON OF Ga VALUES FOR U.S.G.S. STANDARD ROCKS DETERMINED IN THIS WORK
WITH "PREFERRED AVERAGES'" OR '"USABLE VALUES" CALCULATED FROM DATA

REPORTED IN THE LITERATURE

Standard '~ "preferred averages or usable values' - This work
| This work Steele Abbey Mean
G-1 18.6(5) 18.4(4) 18.5(9) | 18.5 18.7
W-1 16.9(9) 16.7(11) 16.9(11) 16.8 16.5
G-2 21.0(5) = 21.2(4) 21.4(7) 21.2 21.2
GSP-1 120.2(5) 19.9(4) 20.4(6) 20.2 21.0
BCR-1 21.9(5) 21.9(3) 21.l8(8) 21.9 20.9
AGV-1 19.4(4) 19.2(3) 19.8(6) 19.5 '. 19.4
PCC-1 0.5 ' - - 0.5 0.6
DTS-1 0.3 | — -- 0.3 0.4

All values in ppm Ga. The figures in brackets indicate the number of

determinations rejected before calculating the preferred averages or usable
values. Total number of determinations used in the calculations are given
in Table 13. The values under headings Steele and Abbey have been calcula-

ted using the criteria described by these authors (see text).
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TABLE 16

CONCENTRATIONS OF Zn IN SOME STANDARD ROCKS DETERMINED USING

-THE ZnK{ LINE DURING THE DETERMINATION OF Ga:

Sample This work Flanagan (1973) Steele et al.(1978)

ppm ppm ppm.
G-1 46 45%
W-1 84 86%
G-2 83 85%
GSP-1 100 ' 98%
AGV-1 86 84%*
BCR-1 124 120%
PCC-1 41 36%
DTS-1 43 45k
~ NIM-D 89 90 ' 90*
NIM-G 44 60 5o
NIM-L W6 320"  395%
NIM-N 57 : 80 T
NIM-P 105 100 © 100%
NIM-$ <7 21 | 107
GA 98 75% '
GH 99 80%
GR 79 60%
BR 160 160%
T-1 180
. J6-1 37
"JB-1 | 86
MRG-1 210
Knippa 134

basalt

G-1 and W-1 used as reference standards. s.d. of this method

= 2-3 ppm (1sc). D.L. = 6-10 ppm. * = recommended value.

+-

= magnitude. Other values under Flanagan are averages.
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TABLE 17
CONCENTRATIONS OF Cu IN SOME STANDARD ROCKS DETERMINED USING

-~ -THE CuKp LINE DURING THE DETERMINATION OF Ga

Sample This work Flanagan (1973) Steele et al.(1978)

ppm ppm ppm

G-1 12 13%
w-1 110 - 110%
G-2 8 12
GSP-1 32 33
AGV-1 59 60
BCR-1 20 18
PCC-1 13 _ 11
DTS-1 11 7 _

. NIM-D 17 8 ' 10%
NIM-G 13 15 12%
NIM-L <11 15 13%
NIM-N | 15 13 ‘ 14%
NIM-P 24 17 . . q18%
NIM-S 19 ' 23 19%
GA 14 14%

e 1 12%
GR 380 | 345%
BR : 78 70%
T-1 44
JG-1 <8 3.37
JB-1 52 ' 52
MRG-1 134
Knippa 67

basalt

G-1 and W-1 used as>reference standards. s.d. of this method
= 2-3 ppm (1sc). D.L. = 6-10 ppm. * = recommended values.

= magnitudes. Other values under Flanagan are averages.
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TABLE 18

CONCENTRATIONS OF Hf IN SOME STANDARD ROCKS DETERMINED USING

THE HfLB1 LINE DURING THE DETERMINATION OF Ga

Sample This work Flanagan Univ. Oregon* Fesq et al. Steele et al.

o (1973) (1972) (1978)
ppm ppm ppm . ppm ppm

G-1 5.8 5.2

W-1 <3.é 2.7 2.5 : 2,5

G-2 7.6 7.4 7.4

Gsp-1  ° 15.4 15.9 12-15 14

AGV-1 4.5 5.2 5.0

BCR-1 4.5 4.7 4.5-5.0 4.8

NIM-G 12.0 2t | 12.1

NIM-L 277 250t | 202

Best fit working curve through USGS standards used to derive values.

+
= magnitudes. Other values under Flanagan are averages.

s.’'ds = 0.4-0.6 ppm (1sc). D.L. = 3.4-3.8 ppm. * A.R. Duncan (pers. comm.).



(1)
(@)
(3)
(4)
(5)
- (6)
(7
(8)
’(é)
(10)
(11)
(12)
(13)
(14)
(15)
(16)
(17)
(18)
(19)

(20)

KEY TO SOURCES bF DATA IN TABLES 19-25, 27-29

Fouche and Smales (1967)

Rieder and Wanke (1969)

‘Schaudy et al. (1968)

Case et al. (1969)
Greenland (1965)
Case et al. (1973)
Baedecker et al. (1972)
Baedecker and Wasson (1975)
Chou et al. (1976a)
Clarke et al. (1970)
Ikramuddin et al. (1975)
Onishi and Sandell (1956)
Chou et al. (1973)

Laul et al. (1970)
Schaudy et al. (1967)
Taﬁdon and Wasson (1968)
Chou and Cohen (1973)
Mason and Graham (1970)
Keays et al. (1971)

Binz et al. (1974)

(21)

(22)

© (23)

(24)
(25)

(26)

| (27)

(28)
(29)
(30)
(31)
(32)
(33)
(34)
(35)
(365
(37)
(38)
(39)

(40)

de Laeter (1972)
Ikramuddin et _al. (1976)
Laul et al. (1972)

Wasson and Baedecker (1970)
Wanke et al. (1972b)
Wasson et al. (1976)

Binz et al. (1975)

Chou et al. (1976b)

Hecht and Fenﬁinger (1965)
Binz et al. (1976)
Ikramuddin et al. (1977)
Moss et al. (1967)

Allen and Mason (1973)
Cobb and Moran (1965)
Wanke et al. (1970)
Rambaldi (1976)

Bauer and Schaudy (1970)
Lovering et al. (1957)
Waséon et al. (1974)

Baedecker and Wasson (1970)

24
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TABLE 25A
GALLIUM ABUNDANCES IN CHONDRITIC AND ACHONDRITIC METEOQORITES:

- -COMPARATIVE DATA

Meteorite Number of Number of Concentration Mean

Type Determinations Meteorites Range ppm
Analysed ppm
Carbonaceous
c1 2 2 9.2-10.0 9.6
3 2 12-17 14
2 2 8.8-10.0 9.4
4 1 8.4-11.0 10.5
c2 2 2 8.1-8.2 8.2
2 2 9.6-10.4 10
1 1 7.8
4 3 6.3-7.7 7.1
6 3 7.7-7.8 7.8
C3 2 2 6.5-6.8 6.7
7 6 6.0-11.5 9.1
3 3 5.3-6.8 ' 5.9
7 6 4.9-8.1 6.5
27 9 4.9-8.4 6.2
» 2 1 3.6
C3-0 , 5 4 6.4-8.1 7.2
13 4 6.6-8.4 7.3
C3-v 1 1 7
1 2.5
2 2 4.9-5.1 5.0
14 5 4.9-6.0 ‘ 5.3
2 1 3.6
2 1 5.6-5.6 5.6
6 1 5.6-6.2 5.9
Bronzite (H-Group) 1 1 5.0
1 1 . 4.6
7 ' 7 4.9-5.8 . 5.3
2 2 4.0-6.2 5.1
9 9 4.2-6.8 ‘5.4
9 7 4.9-5.8 5.4
12 4 2.5-5.4 4.1
3 3 4.3-4.6 4.5
40 11 4.9-6.0 5.4
3 1 v 9.8

31

Source

(1)
(5)
(6)
(9)
(1)
(5)
(2)
(6)
This work
(1)
(5)
(2)
(6)

This work

This work
(6)
This work

(10)
(3)
(6)

This work

This work
(8)
9)

(1)

(14)
(1)
(5)

(12)
(2)
(3)
(6)
This werk

This work

Contd.



TABLE 25B
Meteorite Number of Number of Concentration
Type Determinations  Meteorites Range
Analysed _ ppm
Hypersthene (L-Group)
1 1
S 5 4.5-8.7
1 1
2 2 4.0-4.6
7 7 4.7-8.6
2 2 4.0-6.6
9 9 4.4-6.0
39 13 3.0-8.7
46 20 4.3-6.1
3 3 4.3-4.4
3 3 4.0-4.6
55 20 4.4-6.1
16 7 5.0-6.9
Amphoterite (LL6)
1 1
1
4 2 4.5-5.1
Unequilibrated _ '
LL3 4 4 2.9-6.0
2 1
2 2 4.2-5.0
2 1 4.9-5.1
L3 2 1 4.5-5.0
4 1 5.2-6.3
3 3 4.0-5.1
13 6 3.6-6.2
5 5 5.2-9.8
L4 3 3 5.7-7.4
H3 4 4 4.0-5.0
| 2 2 5.9-8.4

Mean
ppm

409'

6.5

4.3
5.6
5.2
5.2
4.9
5.3
b4t
4.2
5.1
5.9

4.6
4.8

4.6
4.4

4.6

5.0
4.8
5.8
4.6
5.2
6.8
6.5
4.7
7.2

32

Source

(29)
(15)
(18)
(14)

(1)
(5)
(12)

(3)
(16)
(21)

(6)

This work

(19)

(15)
(18)

This work

(6)
This work
(30)
(19)
(19)
(31)
(6)
(16)
(30)
(30)
(6)
(30)

Contd.



Meteorite
Type

Enstatites

E4

E5

E6

Eucrites

Howardites

Shergottites

Number of
Determinations

O N RN NN OO W o kR

Y S S

30
11

24
16

TABLE 25C

Number of
Meteorites
Analysed

R LR PR, R RN W WN N .

BV, I FCR N ) VO N R e

[ErY

Concentration
Range

ppm

17-22
17-32
10-17
17-20
12-18
10-13

16-17

11-13
12-17
10-12
10-11

7.9-11.6

1.3-1.5
1.6-1.7
0.7-1.7
1.5-2.0

0.9-1.1
0.7-1.3
0.6-1.2
0.9-1.4

Mean
ppm

18

17

22

14

5.5
10

3.4
2.2
1.4
1.7
1.4
1.7

1.0
1.1
0.9
1.2

16.7
13.9

33

Source

(21)
(1)
(5)

(20)

This work
(8)
(20)
This work
(8)
(2)
(1)
(5)
(20)
This work
This work

(8)

(15)
(25)
(23)
(24)
This work
(28)

(24)
(23)
This work
(28)

(28)
(23)

Contd.



NON-MAGNETIC FRACTIONS
Bronzite (H-Group)

7
35
9
| 1
Hypersthene (L-Group)
9
3
5
13
16

Amphoterite (LLS)

Meteorite Number of
Type Determinations
Aubrites

1

7

2
Chassignites

3
Diogenites

11

5
Nakhlites

4
Ureilites
| 11

6

6

1

TABLE 25D

Number of
Meteorites
Analysed

e I T T

15

12
14

Concentration
Range
ppm

6.2-6.4

0.7-1.0

0.13-0.23

2.6-2.9

1.0-3.1
0.6-1.1
1.0-5.0

2.5-5.5
2.9-10.7
3.2"409

3.8-8.9
3.7-4.8
5.0-5.8
4,0-8.9
2.745.3

34

Mean Source
ppm

0.06 (23)
<0.2 This work
6.3 This work

0.8 This work

< 0.4 This work
0.17  (28)

2.7 (23)
2.8 This work

2.0 (26)
0.9 This Vork :
3.0 (27)
1.1 (25)
3.8 (1)
4.6 (13)
3.7 This work
2.4 (32)
5.3 - (1)
4.1 (32)
5.4 (13)
5.8 (17)

4.4 Thié work
5.4 (17)

Contd.



TABLE 25E
Meteorite Number of .Number of Concentration Mean
Type Determinations Meteorites Range ppm
Analysed ppm
NON-MAGNETIC FRACTIONS contd.
Enstatite
E4 3 ., 2 1.0-5.2 - 3.7
E5 2 o1 1.1-1.4 1.2
E6 2 2 0.3-0.5 0.4
1 1 0.7
1 1 0.3
6 1 0.2-0.6 0.4

35

Source

(1)
This work
(1)
(32)
(2)
This work

N.B. Troilite was not removed from the non-magnetic fractions reported in

"This work', but was removed from the non-magnetic fractions analysed

by other workers.



SUMMARY OF GALLIUM ABUNDANCES IN INDIVIDUAL CLASSES OF

TABLL 26A

STONY AND STONY-IRON METEORITES

Determinations

Type Number
Carbonaceous
c1 . 4(7)
c2 13(15)
c3 39(48)
C3-0 18
c3-v ' - 19(22)
" Chondritic
Bronzite (H-group) 88(91)
Hypersthene (L;group) 205
Amphoterite LL6 6
Unequilibrated LL3 8
' L3 18
H3 2
Enstatite Ed 23(26)
R ES | 6
E6 - _ 25(33)
Achondritic
Eucrites v 55
Howardites : 48
Aubrites 8(10)
Didgenites 16
Ureilites 24
‘Nakhlites 5
Chassignites 3
Shergottites 2
Angrite 1
Mesosiderites
Sub-group 1 ' 9
Sub-group 3 4(6)

Number of
Specimens
Analysed

4(6)
9(11)
20(27)
8
9(11)

48(49)
102
4
7
11
2

11(13)
4

14(19)

26
16

3(4)

13

=N = N

2(3)

Concentration

Range
ppm

8.8-10(17)
6.3-8.2(10.4)
(3.6)4.9-8.4(11.5)

6.4-8.4
(2.5)4.9-7.0

2.5-6.8(9.8)

3.0-8.7
4.5-5.1
2.9-6.0
3.6-9.8
5.9-8.4

10-22(32)

10-17

(5.5)7.9-13(17)

0.7-2.2(3.4)

0-6"104

0.06-<0.2(6.3)

0.13-0.23
0.6-5.0
2.6-2.9
0.7-1.0
13.9-16.7
0.4

4,9-6.4

8.2-10.1(9.0)

36

Mean
ppm

9.5(11.0)
7.7(8.1)
6.3(6.8)
7.3
5.5(5.0)

5.1(5.2)
5.2

4.8

4.6

5.9

7.2
16(17)
14
11(11)

1.5(1.6)
1.1
~0.1
0.17

2.3

2.8
0.8
15.3
0.4

5.6
9.2(9.1)

" contd.



TABLE 26B

Type Number of Number of
' Determinations
NON-MAGNETIC FRACTIONS
Bronzite (H-group) 50(2) 27
Hypersthene (L-group) 46 S|
Amphoterite (LL5) 1 1.
Enstatite E4 3 2

E5 2 1

E6 10 5
Mesosiderite 14 7

Specimens
Analysed

Concentration
Range
ppm

2.5-8.5(10.7)
2.7-8.9
1.0-5.2
1.1-1.4
0.2-0.7
2.0-4.9

37

Mean
ppm

4.1(4.2)
5.1
5.4
3.7
1.2
0.4
3.4

In some cases what appear to be anomalous values have been excluded from the-

calculations, but are included in brackets.

In the case of mesosiderite sub-

group 3, Emery's classification is unknown, but as its Ga value lies between

those of the other two members of this- group, it has been incliuded, in

brackets, with this group.

The number of specimens represents the total

number of individual portions of meteorites analysed. No attempt has been

made to calculate mean values for each meteorite and then average them.



TABLE 27

GALLIUM IN SEPARATED METAL PHASES OF STONY AND STONY-IRON METEORITES

Class

Metal
H

H3

H3
H&4-U6
H4 -H6
 H4-H6
H4-H6
H4-H6
L3

L3 -
L4-L6
L4-L6
L4-16
. L4-L6
L4-16
- .L4-16
L6
LL3

L6
LL4-LL6
LL6
Hand L
E4
E4
E5-E6
E5-E6
ES-E6

Mesosiderite

‘Bucrite

Aubrite

Ni-rich Taenite
H4-116
L4-L6

* Composite samples.

Number
analysed

N W W R

14

“ .
- =

- e e = W0 W N e

W
*

[ O

17

[ O

Range
ppm

21-26
2.4-8.9
10.0-15.0
8.5-14.06
12.4-18.0

1.1-5.2

o )
2.0-36.9
6.3-31.5
11.0-15.0
3.4-26.0
12.0-19.0

-

22-24

5.4-34.1

12-18

61.0-71.0

52.0-60.0

8.9-15.6

33.0-39.0

Mean
ppm

24
6.2
6.3

13.0

12.1

14.6

16.0

18.0

3.5
1.6
13.9
32.0
13.0
13.0
11.4

©15.0

22.0
1.0
23
16.6
10.0
16.0
66
64
69
41
56
3.9
19
12.9
7.0
8.6
9.0
43.0

28.0
36.0

Ref. .

(33)
(1)
(17)
(34)
(1) .
(13,17)
(32)
(35)
(13,17)
(36)
(13,17)
(35)
(36)
(34)
(1)
(32)
(18)
(17)
(33)
(17)
(18)
(12)
(1
(3%)
(32)
(2)
(1)
Gan
(38)
(39)
(40)
(40)
235)
© (35)

(32)
(32)

38



TABLE 28

GALLIUM IN SEPAﬁATED NON-METALLIC PHASES OF STONY AND STONY-IRON METEORITES

Class Nu
ana

Sulphide
H&-16

L4-16
L4-16
‘L6

LL6

H and L

‘- H

E6
‘E6

Non-magnetic (silicate +

mber
lysed

sulphide)

H3
H4-H6
H4-H6
L4-L6
" L4-16 o
- S
 E5-E6
ES-E6
. E5-E6
Mesosiderite
Silicate (no sulphide)
H3
H4-H6
H4-H6
L3
L3
L4-L6
L4-16 .
L&4-L6 ‘
LL5
E6
Hand L
Siderophyre

- Mesosiderite
Mesosiderite

Mesosiderite

* Composite samples. *¥

1
4

B

14

NN = NN

11

(SN

~N N e

Range
ppm

2.0-14.0

6-9
9.0-14.0
S 1.2

-

3.3-4.6
2.5-4.5
3.9-8.9
2.7-5.3
1.0-5.2%%
0.4-1.2
0.25-0.48

2.0-4.9

©542-9.2

- 3.0-4.5

2.6-5.0
0.7-4.6

Mean

ppm

9.0
6.0
6.0
7.5

5.0
11.0

1.5
0.0

1.0

5.5
3.7
3.5
5.3
4.4
3.0
0.8
0.3
0.4
3.4

7.3
4.0

2.4

8.9
5.3
5.7
5.5
4.1
5.4
0.7
3.1
0.4
0.5
3.8

2.7

Ref .

(32}
(32)
(18)
(33)
(18)
(12)
(33)
(32)
(33)

(1)
This work
(1)
(1)
This work
(1)

This work

2)
(1)
This work

(13)
(13)
(32)
(17)
(13)
(17)
(13)
(32)
(17)
(32)
(12)
(3)
This work
(39)

This work
(calculated)

Values affected by metal phase contamination.

39



TABLE 29

40

GALLIUM IN MINERAL PHASES OF STONY AND STONY-IRON METEORITES

Mineral

Olivine

Orthopyroxene

Clinopyroxene

Chronite
Phosphate

Plagioclase

Number
analysed

_ =, =, N W

Range Mean
ppm - - ppm
0.6-2.0 1.5
<1.0-5.0 1.6
1.0-4.0 2.0
50.0-90.0 68.0
2.0-2.0 2.0
3-9 4.3
17.0-23.0 20.0
—— _ 8.0
1600"‘18.0 ) 17.0
——- | 1.0

Class

L6, LL6, Pallasites

L6, LL6, Howardite,
E6, H, Aubrite,
Anomalous chondrite

Eucrite, Anomalous
chrondrite, H, L6

L6, LL6, H

L6, LL6

Eucrite
L-group
Anomalous chondrite

H-group

E6

All data from Mason and Graham (1970), and Allen and Mason (1973).



TABLE 30

THE CLASSIFICATION OF METEOQORITES

(Figures in parentheses are the numbers of observed falls in each class)

Groug

Chondrites

Achondrites1

Stony-irons

Irons

Class

Enstatite (11)
Bronzite (236)
Hypersthene (327)

Carbonaceous (33)

Aubrites (8)
Diogenites (9)
Chassignite (1)
Ureilites (3)
Angrite (1)
Nakhlite (1)
Howardites (18)
Eucrites (25)

Shergottite (1)

Pallasites (2)

Siderophyre (1) (Find)

Lodranite (1)

Mesosiderites (6)

Hexahedrites (7)

Octahedrites (32)

Ni-rich ataxite

Principal minerals

Enstatite, nickel-iron
Olivine, bronzite, nickel-iron
Olivine, hypersthene, nickel-iron

Serpentine, olivine

Enstatite
Hypersthene
Olivine
Olivine, clinobronzite, nickel-iron
Augite A
Diopside, olivine
Hypersthene, plagioclase
Pigeonite, plagioclase
Augite, pigeonite, plagioclase,
' iron oxides
Olivine, nickel-iron
Orthopyroxene, nickel-iron
Orthopyroxene, olivine, nickel-iron

Pyroxene, plagioclase, nickel-iron

Kamacite
Kamacite, taenite

Taenite

1 . - . . . , . . ,
Sometimes subdivided into calcium-poor achondrites (aubrites, diogenites,
chassignite, ureilites) and calcium-rich achondrites (angrite, nakhlite,

howardites,

eucrites).

Taken from Mason (1972).
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TABLE 37A

Ga CONTENTS OF SOME IMPORTANT ROCK-FORMING MINERALS
- +ABSTRACTED - FROM. THE - LITERATURE - AND . THIS WORK

Mineral

Alkali feldspar

K-feldspar
Orthoclase
Microcline

Perthite

Microcline perthite

Plagioclase
This work

Albite

Andesine, labradorite,
bytownite

Nephéline
Muscovite
Biotite
This work
Phlogopite
Chlorite
Actinoiite
Hornblende
Orthopyroxene
This work
Hypersthene
This work
‘Clinopyroxene
This work
Pyroxene
This work
Diopside

Augite

21
157
21
56
16

27
164-

11

. 157

12
90
218

82
30

10

28

15

14

10 -

) Ga ppm
Range Mean
5-12 9
2-30 14
9-30 15
3-88 31
30-50 33
20-70 33
10-110 31
19-32 24
10-110 31
20-25 20
34-140 85
27-200 79
10-339 49
58-66 63
- 43
35-48 39
e 4
2-50 17
2-30 13
——- 1
1-10 5
13-14 14
11-20 11

6-10
1-12
3-6
1-13
1-23 11

0.9
1.3
1.0
2.8

2.8

3.4

2.0

3.8
1.0

5.2
4.7
5.5
6.4

3.5
0.9
4.1
5.5
1.7
3.4

5.8

8.2
2.5

3.2

2.4

Ga/Al x 10000
Mean

Range

4.2-5.7
1.7-10.0

1.4-13.3

600"'607

209“400
0.2"809
109"'37.3

1.3-7.3

1.6-12.5

4.6-11.8

0.5-4.7
0.6-5.8
1.3-3.9

107

21
55
14
23
16
20
103

contd.



Mineral

Garnet

This work
Olivine

This work
Andalusite
ASilliﬁanite
Kyanite
Epidote
| Thfs work
éérundum )

This work
Tourmaline

 This work

'Quartz‘
Magnetite

This work
Chromite

This work
Ilmenife

This work
Titanomagnetite
Haematite
Goethite
Limonite
Rutile
-Spinel

This work .
Calcite

Dolomite

37

12

18

10
46 -
7+

24

64
47

(%2 B e ~R ¥}

19

SRR RN R 0w

TABLE 37B
Ga ppm
Range Mean
1-19 8
6-13 9
1-5 2

. <0.3
8-210 63
31-95 63
10-158 36
4-57 25+
- 34
0-100 50
-—- 100
14-90 69
29-37 33
.01-6 0.6
10-120 63
" 49-54 52
4-18 7
18-58 40
1-9 2
16-21 18
7-80 68
1-2 2
——- 1
1-6 3.
—— 2
——- 45
——- 29
0.1-0.5 0.3"
- 0.1

Ga/Al x 10000
Mean Range

0.7 0.4-3.0
0.8 0.6-1.2

2.5 -
1-9 -
4.2 2.9-5.2
1.8 1.6-2.0
3.1 -—-

108

n
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136
TABLE 39A

‘A COMPARISON BETWEEN DATA PRESENTED IN THIS WORK AND THAT FROM THE

LITERATURE FOR Ga AND Ga/Al IN SOME MAJOR ROCK TYPES

Type ~No. of | Ga ppm Ga/Al x 104
samples Range Mean Range . Mean

Alkali syenite ’ 15 R 24 ——— 3.0
This work . 8 13-24 17 1.5-2.5 1.8
Nepheline syenite 88 20-50 44 2.2-4.7 4.3
This work 29 . 20-46 32 1.9-5.6 3.3
Foyaite | 9 26.76 50 7.7-7.9 7.8
- This work | 13, 15-27 19 1.3-2.9 1.8
Phonolite . 5 19-22 21 1.9-2.3 2.2
This work 25 21-67 32 1.9-7.0 3.2
Comendite, B 25-38 32 4.0-5.9 4.9
This work 3 26-39 31 - 3.1
Rhyolite : 5 16-22 19 2.4-2.7 2.6
This work 10 15-36 22 2.2-4.4 3.1
Granodiorite 51 11-39 17 1.3-5.7 2.2
This work 17 15-22 19  1.9-2.8 2.3
Granites 565 - 11-60 20 1.5-8.3 2.8
This work 64 9-39 20 1.5-5.8 2.6
Monzonite | 10 --- 23 - --- 3.0
This work 12 21-28 22 2.4-3.4 2.8
Tonalite 2 20-21 21 2.1-2.4 2.3
This work 4 15-17 16 2.0-2.1 2.1

Trachyte - 7 17-25 20 _--

This work 24 18-39 28 2.3-3.9 3.1
Andesite | 18 14-25 16 1.8-2.9 2.0
This work 5 15-24 21 2.4-3.1 2.8
Syenite | 107 13-40 19 - 1.3-5.0 2.2
This work 3 21-28 24 1.9-2.9 2.5
Diorite ' 93 6-30 17 0.8-4.7 1.9
This work 10 21-25 22 " 2.5-2.8 2.8
Basaltic rocks. 271 12-30 18 1.bob.b 2.2
This work 276 7-29 18 1.1-4.8 2.4
Basalt 97 12-30" 19 C1.4-404 0 3.1
This work 153 7-29 20 1.5-4.4 2.6

contd.



Type

Tholeiite basalt
This work
Dolerite
This work
Gabbroid rocks
This work
Olivine & quartz gabbros
This- work
Gabbro-picrite
This work
Norite
This Work
Gabbros.& ferrograbbros
This work
Anorthosite
"~ This work
Serpentinite
This work
Pyroxenite
This work
Kimberlite
This work
Kimberlitic xenoliths
This work
ﬁarzburgite
This work
Peridotite
- This work
Dunite

This work

TABLE 39B

No. of
samples
41
83
20
74
155
230

91

17
12
14
41
49

46
17

27
14
24
103

119
2
10
27
7
15

4

Ga ppm
Range Mean
6-31 14
10-23 16
16-30 22
11.23 16
5-37 16
7-32 17
20-30 25
9.25 17
5-10 8
10-25 15
10-30 19
7-32 14
10-37 20
9-29 20
19-21 20
14-45 19
1-8 2
1-2 2
3-30 7
1-6 3
£ 3-30 <9
< 1-35 7
<1-21 -6
1-4 3
2-6 4
1-11 4
1-6 3
0.5-1 1
0.4-5 2

"ca/Al x 10°

Range

0.9-5.1
1.1-2.9
1.6-3.2
1.0-6.1
1.4-3.4
1,9-3.0
1.4-3.4
2.5-3.4
1.0-3.7
1.2-6.1
1.4-3.4
1.2-1.5
1.1-2.4
3.0-4.1
1.5-2.4
1.0-9.7
1.2-1.8
1.0-4.1
1.4-14.7

0.5-41.3
1.6-1.9
0.6-3.8
0.6-2.C
002-1'1

All literature data taken from Burton and Culkin (1972). -

Mean

1.8
1.9

2.1

1.4

2.7
1.5
1.7
1.2
1.4
0.8

1 ¢

7



TABLE 40

138

COMPARISON OF PEARSON'S CORRELATION COEFFICIENTS (r) BETWEEN

Ga-Al AND Ga-(Al+Fe3) FOR A NUMBER OF ROCK SUITES

Rock suite

Doros igneous complex
Erongo igneous complex
Losberg igneous complex
Anorthosites (Kunene)
Mica-rich kimberlites
Matsoku xenoliths

Okonjeje igneous complex
Tholeiitic series
Gabbro-picrites
Olivine gabbros
Olivine ferrogabbros
_Alkali}syenites;
Alkéli series
Alkali olivine ‘gabbros
' (granulitised)

Alkali olivine gabbros
Nepheline olivine gabbros

Melteigite + camptonite
Bouvetoya Island

Gough Island

"r = Pearson's product moment correlation coefficient.

Ga-Al

0.91
-0.24
0.94
0.79
0.92

0.97

0.93
0.63
0.20
0.51

0.92
0.55
0.87
0.88

-0.63

1.00

be read in conjunction with Figs 75-83.

Ga—(A1+Fe3)

- r
0.95
-0.71
0.95
0.75
0.34

0.95

0.84-

0.75
-0.08

0.80

0.78
0.91
0.94
0.66

-0.91

0.98

Number of
data points

18
24

15

16
30
15

18

14

13

This table should



139

17vSva 3LI1370HL 3NIALTO
17¥SvE 3111370HL JI¥AHJ-3SV1301I9¥1d

17vsSvyg DI11¥D1d

LIvsvg v AY

311137041
FLT1I30HL
311E370HL
341T1370HL
3111370HL
311 1370HL
31113704HL
311137041
LT 13710HL

.

3dAL - ¥O0Y

{(8956T)0LN3KNY

ONY (h961)3°71V L3 MINKW C(SL6F)NNVINI WON¥E VIVA WY

ek S bhe Lt°g 6L°1 L*°hl h 8Q
pD°Y €1° he t6h°11 Ztet 5°21 {-¢ HQ
6° o1 € 6h°L thet 90% 8 uQ
N S335930 9€ A3ITVIVA 1418 €390148 JILINVILV-O01iW
ge (a2l g 1heg gl*h Z2°G&¢ L1 vea
€°1 1z 9. S0°6 - Z8*1i S*91 €1 vea
Z*1 pzZ- ge 0z-°8 L0°Z WA Z1 vaa
z*t o0z- G gzes® €61 5°G% . 11 vaa
€o1 12z-* 9. 66°L Z1ez 0*41 NIINID ( 91 vada
&° St he b6°L 66°1 6°G1 1ITHD | St vaa
€t &61° Ge greg  98°1  Y1*Si SSV19 ¢ w1 veaaq
€*1 8l-° ge €2°89 Lot Teh! Z*02 v8d
€*1 8i° ge Lh*8 691 . henl t*0Z vaa
£°1 81° G Zb°L 181 ° he°hi g0°gz vea
N S334930 Sh 3I9CGIY¥ DILINVILVY-QIW
% Wdd w110 0000t X

*l-°Q HONYI VO ¥o W % MY/ ¥9 MWdd JWYN  31dWYS

- X 2-R-F-2-E-2-3-%-F 8 FEL-5-2-F-2-F2-F-2-B-E-2FRFE-Z 28 8.2-3 R--5-FE 858 £ X2 -5 5.3 883 ¥
& °NVY3ID0 OJILNVILV 3HL WOMS SL1IVSVE TYSSASBY NI #wnIT1Iv9 =@ e ———
AEESECR BB BRI A XS XFH AN S SR SE RSB AE AR RO AR ARG IR ARG *Yih 39wl



140

she NAOND LON €0Z71Y = °*¥°N Tx%

(929461)*7IY 13 ¥INKW WOMY VIVD TV

311437040 €21 15 S G *VY°N 9°h! 6Z v3gd
3ity31040 betl tz-e 9 LL°8 8L L°51 Le€ vi3ga
31133700 €1 ZZ-° 9 *VeN’ S €9l te vagd
3i11y3104 el 12- 9 £€9°8 L é°hl geg vad
N S33¥930 2Z 39013 J1LINvIiv-qQln
3111370K1L €1 0z~ g 0Lt £0°2 9°51 01 vag
FLTI30HL €1 1z 9 0e°8 h0°2Z &£°91 8 vag
3111370KHL Z°1 61 ¢ S YN L°s1 9 9440
311i370KL Z2°1 61° G i{8°¢ €0°2 6°91 S vadc
31I1370HL Z2°1 (4R A S *Y°N 0*91 h vag
3LT1137T0HI £€*1 02+ 57 *V°N L°<}y € v4a
3LII3T0HL Z° 61° 5 °yY°N hesl , Z vaa
3111370HL Z°1 Qz-° - 65°L 812 v 9t , f va3d
N S3349530 0t 39Q1Y DJILINYILV=01IK

] Wdd Wia gpoot X
3dAl AJ0y M Sl ¢ 304Y¥3 Vv¥O Vo Iy 8. v/VS VO Wdd 3WYN  3TTLHYS

R R I R Ry R e R I L,
% *NY3ID0 DILNVILY 3HLI WOY¥4 SLIVYSVE TYSSABY NI KAITIVY = ceccccveve=
ANEE R AR E R AL AR AR SN L F AN A AT A S SIS AU E NSRBI G YIRS RO HG AR *81h 378vyi



141

®s%  NMONM LON €0Z71Y = °Y°*N e

thed3)*IV L3 JHYH WO¥ME VIVQ 1V

31T11370HL B gl Se 2646 tge1 Z«St1 HOTU¥3LINT £€Z v84Q

3LTI370HS - [ 38 S Ge 9Z°s kSl €*ht 31VIQ3IWHILINT ZZ vd4a
3111I370HKHL 6&* gl 5° TL%6 £se! 6°hl . NIDYHYNW 12 vga

MOTNIId YAYD

(81-S Qv) N S33493Q 0% 39018 DILNVILVY-GIW

3111370HL L 3 | Zz* 9 *YeN S99t HOIHM3ILNTI AROTTI4 2Z€ VvEQ
31113710HL £°1 2z 9*  °V¥°N L+91 NISYVW #0711 d 1€ vyg

MCTITTd VAV

J111310HL . £ YA A G VN €9t o 3¢ vgda
ALT1370HL €1 €z 9° cYe*N ZeLy S¢ VdG
3L11310HL €1 €Z° 9 Y N gLl bt vad

-, AD AR W TP R D D VP W M h ED VD YD WD R AR D YD WD D D WD A YR WP R M WD R AR WD W D S e

(*4INGCJ) N S33493Q ZZ 39QIY DILINVILY=-QFW

% Wdd KT1LQ 0000t X
3dil X¥do0d bl i € Y0443 V¥9O Vo awv g R\ ZA 2] VO Wdd JUYN  3TINES

L R E R T R R R
®  °NY¥330 SILNVILY 3JHL WOY¥Y4 S171Y¥sSvE I¥SsSiAgy NI WKNAIAIYD  » e e ee -
s R R R TR A °J1h 3774¥1



142

(heb1)*y 13 LMVH WON4 YLIVQA 1Y

JITI30HL gt . 91~ Se 90°*8 Z6t SeS1 HOIY3IINI HS3H4 <9Z vdEQ
3111370HL a1 91 G° Z0°*8 981 6°bh1 ASSY1D SZ vea
JLII310HL 0-°1 91° S S6°L 06°1 1+51 Q3431V KZ vead

BONId YAV

(€-€ Qv) S S334¥530 9 39014 DILINYILY=-QINW

2 Wdd WILQ 0000t X
AdAs A30y b R ¢! 404¥3 ¥9O Vo vy £ RA YA 2] V9 Wdd JWYN  37dKYS

2 22 2 T R R R R R R R R S R Ry Y R R Yy
“ *NV3ID0 DILINVILY 3HL WO¥4 SLIVYSVYE TYSSASY NI WAITIVD =& ccscccnecec-
EEEASBASSXBEES K EE AR EX ARSI O G X AR U RS S LA T ER AT EC R R EREIEGES “Qlh 3Ngvi



143

S NHMONX L1ON CO0ZTIVY = *V°*N %%

(hedbl)*ly 13 LtHVH WON4 YVIVG Y

3111370HL g hie 9. goe8 0z°*2z 9Ll HOI¥3ILNI HS3¥4 8Z vaa
JLT130HL g°t  Zt-° 9e 98°¢ 0z°2Z €L © g3¥3LIv L2 ved

¥ONVld YAV

- D P S D R R D W D YD WP D WD D D ED WS WP YD WP WE WD Gh W WS WD W WD @ W wB A B

(1-2 Qv) S S3I3¥93Q 1Z  39Q1¥ DIUINVILV-QIH

SATLINTIAY 3INIYANTIV, HLIAM LV¥Svd 2°1 €z 9 *Y*N se8! HOTHIINI 8¢ vga
sS3ITLINTA4Y 3INITVINTOV, HLIM L1IVSve 11 ZZ-° 9 VN 261  NIDHVW 6F YEQ
- NOid YAV

S S3349530 8 395QId DILINWILV-QIW

g Wdd W14 0000l X .
3d4Al MO0N *1°Q YO0NH¥3 V9 ¥vo Y % Av/v9 ¥9 Wdd JWUYN  3VdWYS

XS S S F 2 2SI L2 F AR RS P E RS LR T T TS 22 22
* SNVY3D20 JILINVYILY 3HL HO¥A S1YsyY8 IvysSSA8Y NI WNINVD %* e m—-------
X E R R 22 2 22 R RS SRS E ST RIS ESEERES SR ¥ *3lh 378vyL



144

3111370HL
3111370HL
3LT1I3T0HL
3111370HKHL

31 IS3ANY
3111370KL

3111370H1
311I370HL

3dAt %20y

EHE NMONM 1ON €021V = °*V°N Gk

€1 €2z°
€°1 €2°
€°1 1z
€°1 . 1Z°
€1 ez°
D1 91°
€°t 0z°
hel 81°

8 Wdd

*I=d H404¥¥3 v9

00
00
06
e.

QO

m.
o.
m.

Wlid
vo

(h?41) T39N3 OGNV T39N3 WONHL VvIVA Y

*V°eN €Ll
*Y*N . S*4Ll
°¥*N 6°91
*Y¥°N 0° L1

N T

4

490
44da
4840
d4934

N S334930d Sh 3I241¥ vOIN4d 30 NVYNT

*V°eN 922

L8L 7 Lé*1 S* Sl

L5°8 heeld 0°*S1

gg8°t1l 1121 tegt
0000t X

v g RA YA K ¥9 KHdd

L

9
8
S

d484Q

480
d84
<4848

L RN W R R e Redat

mmﬁm JI131J3v¥<d 1Sv¥3

X220 2- E R 258 3 2 R E-E-B-S-X 2 REE-E-8 -5 X-ER-5-3 R -5 FFE-EEEEE-RRE-X -5 2%

*  °NV3II0 DJI4IDvVd 3HLI WOY¥J4 SLIVSVE TYSSABY NI WAITTVD
SESEABXRIRTIADIISIANGIFHE LSBTV RCEXATHE AT BB ETERF D

%

INYN  3IdWYS

- A e w e

°¥Zh 378V1



145

3L11370HS

3LI13770KHL
31113770H1
31I1130HE

3111370H1
J111I370HY
31113T0HL
3111370KHL
~3111370KL

3dAl %304 MR Sl ¢

& %A

£°1

ge
&*
mo
Qe
mo

bt

40483

NEBONX LON €027V

81* S
1 S°
- Shd Se
Bgl~* g°
hte T4
[°3 S 9-
hie Qe
?uw g°
hlc° ge
Hdd W10
¥ ¥o

*¥eN

“Y°*N
*Y°N
.d‘z

86°L
€6°L

96°2L

6L
10*¢e

Y $

*Y°*N S uB

(h96137139N3 ANV T139N3 WOML YIV3 TV

S*hl
Lohl
L*Si
L*°ht
0t1°2 8°91
€lez 6°91
nieZ 0<L1
S{*2 1°21
€1°2 fezl

0ooot X
RENFA A YO Hdd

861 d8d

- an ay b W - w> -

GNVIISE VN3

L1 4802
9% 4890
S1 d8¢

L R R A R R R

HON3JM¥1 SYNVIYYMK

NISHVYK £y d8d
C Z1 3€G.
£ ti d48¢
C 01 480

3802 & d8¢

2GS VAV

LR X R R X R R X Y

3NOZ 3¥NL2ov¥d QINVTRE

IWYN  3ITdRYS

T T R S T I PR TR R R A P PR 2 A R T T .
] SNY320 JI4I3Vd 3HL WOY¥4 SLVSVYE T¥YSSAQGV NI WAIIvO % e L Bl R
Y I L R e R T R EE P L T T T e 2 °gZ& 319vi



146

(26110134 GNY XNYIMI ANV (LI96TINNYD WOMY YLIVO TV

3LI1370HL . o1 1ee° S 6h*8 G2 912 8he 6 1&g
3111370HL . 8 61 S 61 °6 SheZ 922 Bh - Zt tead
3111370HL 6° gz S L9°6 8ee*Z R B X4 8h2 g 1g€d
311130HL Z°1 0z~ =T £E9°L L1z 9* 91 S5he L 180
JLI13N0HL Z°1 61 ° Se hC*8 S0°Z = S*91 SHEZ s 1s8a
3LT11370HL . Z°i . 81* G° Le*g s8°l -~ S°S1 6he It Ied
J1T11370HL o°*1 =% S S° hE°8 gg°*1 0°*S1 &he ol 1Ied
J1T11370HL €°1 gl ~ g° Oh*B8 = h9°1 SR Rl 3 | ChZ 311S 9 1&d

- Y M e R W =

WYY¥908d4 S30l0r ¢sZ 921

3L113710HL Z°1 1z 9 62+8 Hl1*2Z geLr h IgQ
311I370HL €°1 &1 S i8*8 69°1 5°hl € 18a@
3111370HL £€°1 61 ° S 95°*8 = 9L°1 1°S1 : Z 18a
31113710HL ged 61° S £9°8 TL°1 8°hl 1 f8ed

N S334930 § 3901Y¥ 2438S¥v¥D

3 Wdd WI1Q 000061 X
3dAl- %2304 °I°Q 40443 VO vo av 3 RANA D) Y9 MWdd - 3HWYN 317dKWVYS

AR AR AT AR E LR AT FE T A A G PRI G TS AR SRR IS E T RSB E O BRI BB
* *NY320 NYIGNI 3H1I KWOd84 S1lvSyg IvsSSAgyY NI WNIVO & - e > <> a
B ECA NG AR S ASE T A IR GG N A EE I XA RSO A T ARG TS EBIH BB XA XL KGR R °th 378YL



147
TABLE &44A

COMPARATIVE DATA FOR Ga AND Ga/Al IN ABYSSAL THOLEIITES FROM THE

ATLANTIC, PACIFIC AND INDIAN OCEANS, THIS WORK

Location | Ga Ga/Al
' ' ppm - x 10000
" Atlantic Ocean ‘ '
Mid-Atlantic Ridge &45°N 15.5(7) 1.9(7)
Mid-Atlantic Ridge 36°N 14.7(1) 1.8(1)
Mid-Atlantic Ridge 30°N £ 16.0(8) 2.1(4)
Mid-Atlantic Ridge 22°N Dolerite 15.4(4) 1.8(2)
Mid-Atlantic Ridge 22°N . 116.9(4) 1.8(2)
Mid-Atlantic Ridge 10°N | 14.8(1) 1.5(1)
Mid-Atlantic Ridge 6°8 _ 15.2(1) 1.9(1)
Mid-Atlantic Ridge 21°S _ 17.5(1) 2.2(1)
Mean of 8 locations 15.8 _ 1.9
s.d. 1.0 0.2

Pacific Ocean

. East Pacific Rise 14.5(3) 1.9(2)

Juan de Fuca Ridge 45°N 17.2(4) -
Blanco Fracture Zone 45°N ' 17.0(1) 2.1(1)
Marianas Trench : 15.0(3) -
Fua Island _ ' 14.5(1) -
Mean of 5 locations . 15.6 2.0
S.d. 1.4 "

Indian Ocean

Carlsberg Ridge S%ON . : ' 15.7(4) 0 1.8(4)
Leg 25, Deep Sea Drilling Project 15.5(5) 1.9(5)
Leg 25, Deep Sea.Drilling Project, Site 248 22.4(3) 2.5(3)
Mean of 2 locations ’
_ excluding Site 248 15.6 1.9
Mean of all oceans . 15.7(48) 1.9(30)

(n) = number of samples.
Range 1in Ga/Al ratio due to analytical error = + 0.2 (3s).

Range in Ga due to analytical error = + 0.6‘(35C).
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COMPARATIVE DATA FOR Ga AND Ga/Al RATIO IN DSDP AND DREDGED BASALTS

FROM ALL OCEANS

Sample Localities

DSDP Basalts

Leg 2, N. Atlantic

Leg 3, S. Atlantic

Leg 11, W. margin N. Atlantic

Leg 18, N.E. Pécific margin

Leg 19, N. Pacific and Bering Sea

Leg 22, central Indian Ocean, Site 215
Leg 22, central Indian Ocean, Sites 214 & 216
‘Leg 24, W. & NW. Indian Ocean

Leg 25, W. Indian Ocean

‘Leg 28, S.E. Indian Ocean

Leg 29, Tasman Sea

Dredged Basalts

Atlantic Ocean

- Mid-Atlantic Ridge
Mid-Atlantic Ridge

Pacific Ocean _

Carlsberg Ridge, Indian Ocean
Mid-ocean Ridge, Indian Ocean
Amirante Ridge, Indian Ocean

Gulf of Aden, Indian Ocean

Oceanic tholeiites, all oceans
Oceanic alkali basalts, all oceans
Dredged basalts, mean

DSDP basalts, mean

Ga
ppm

17(4)
16 (15)
15(14)

17(3)

15(3)
17(5)
20(13)
14(13)
16(5)

17(21) 

15(9)

16(5)
18(33)
14(12)
18(5)

_20(6)

13(2)
15(3)
15(7)

17
22
16
16

Ga/Al
x 10000

2.0(4)
1.9(9)
1.8(14)
2.1(3)
1.9(3)
2.0(4)
2.7(8)
1.9(5)
2.0(21)
1.8(9)

1.7(5)
12.2(33)
1.7(12)
2.0(5)
2.3(6)
1.5(2)
1.7(3)
1.7(5)

1.9
2.3
1.9
1.9

Ref .

OO0 NN W R

10
11
12
10
13
14
15

16

© 10
10
7

" This work

References: 1 - Frey et al. (1974); 2 - Bryan et al. (1977); 3 - Macleod

and Pratt (1973); 4 - Stewart et al. (1973);

6 - Engel et al. (1974); 7 - this work; 8 - Ford (1975);

12 - Thompson et al. (1972); 13 - Cann (1969);
15 - Fisher et al. (1968); 16 - Cann (1970).

5 - Thompson et al. (1974);

9 - QOvenshine

et al. (1975); 10 - Engel et al. (1965); 11 - Melson & Thompson (1971);
14 - Engel & Fisher (1969);
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TABLE 51

188

GALLIUM DISTRIBUTION IN ISLAND ROCKS FOR WHICH NO DIFFERENTIATION INDICES

ARE AVAILABLE

Island

Atlantic Ocean

Azores (Flores)
Madeira_
Tenerife

Cape Verde

Jan Mayen

St. Helena

Pacific Ocean

Pitcairn
Chatham

Japan

Indian Ocean

Heard
Amsterdam
Kerguelen
Crozet .

Reunion

See Table 48 and text for explanation of rock

'Hawaiite!

17.2
22.0
22.2
19.9
17.9
22.0

24.0
- 21.3
16.1

19.4

15.8
18.7
20
23.3

"Mugearite!

'Benmoreite!

types.

'Trachyte!
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TABLE 57

COMPARATIVE .GALLIUM DATA FOR ROCKS FROM THE SKAERGAARD INTRUSION

Vincent & Baedecker Wager &
Sample This Work Nightingale Paster et al. et al. Mitchell
(1974) (1974) (1971) (1951)
4489 34.2 36.6
4328 21.0 21.4
4332 34.4 34.3
5181 25.0 - 26.3 26
4427 21.8 22.1 18
4526 - 9.0 9.9 '
4507 18.5 19.2 19 T 2202
3058 16.3 20
1851 15.7 15

All data in ppm.
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SUMMARY OF MEAN Ga AND Ga/Al VALUES FOR CONTINENTAL DOLERITES AND BASALTS

Mt. Arthur tholeiite 23.0

Locality Dolerite
Ga Ga/Al
Precambrian rocks ppm x 10000
 Anarctica 15.3 -
Premier , . 14.2 -
Umkondo 15.4 2.0
Karroo rocks |
Spitskopvlei | ' 17.2 2.2
AStormberg ' 17.1 2.1
Central area v 15.6 1.9
Southern Lebombo 21.0 -
Southern S.W.A. 15.4 1.8
Northern S.W.A. - 17.6 2.5
Wankie : - -
Nyamandhlovu - -
Featherstone ' - -
“Tuli _ - -
Nuanetsi - -
Botswana 22.8 3.2
Brazil (Parana)
Southern - 9.1 2.5
Northern . 19.3 2.7
Others
Greenland ’ - -
Tasmania 15.0 -
. Barberton Mountain Land
Komati and Hoogenoeg Formations - -
Kromberg Formation .- -
Nockolds and Allen (1956)
Karroo dolerites, South Africa
Main Trend 24.0 3.0
Iron-rich Trend . 27.0 3.5
’ 3.0

" Basalt

Ga Ga/Al
ppm x 10000
17.1 2.0
19.6 2.1
1509 2-0
18.3 2.5 -
23.3 3.3
24,3 3.5
19.0 3.3
24.0 3.5
22.6 3.
29.0 4.4
19.1 2.6
22.4 3.3
20-7 -
12.2 1.
16.7 2.4

N N N N NS N N N

N’ N N/

N N N

Age
m.y.

-~ ~ 1100

~ 1100

150-190

160-180

110-130

170-200

120-130

> 3400
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DATA FROM MESONORM CALCULATIONS ON GRANITES AND ASSOCIATED FELDSPARS FROM

FRESH, PARTLY WEATHERED AND WEATHERED GRANITES FROM THE CAPE PENINSULA

Sample ’Quartz

KF
“KI
KW
SF
ST
SW

MF
MI

Feldspars

KF
KI
KW

SF
SI
Sw

MF
MI
MW

rock
rock

rock

rock
rock

rock

rock
rock

rock

%o

36
34

46

31
40
52

21
39
45

13

13

11

11
10

Orthoclase

%

- 24
37
28

26
34
17

41
33
31

60(64) -

62(71)
82(88)

51(59)
73(79)

78(88) -

58(65)
72(81)
84(90)

Albite

%

23
12
4

26
9
6

27
11
4

30(32)
23(26)
9(10)

31(36)

16(17) -

4(5)

29(33)
14(16)
6(7)

Anorthite

%

o

o

Biotite

%

8

- = O

o

%

4
10
12

3
7
15

Corundum Ga

ppm
18.4

19.9
21.8

18.7
20.0
21.5

16.6
18.1
- 22.4

15.0(16.0)
13.5(15.5) -
16.0(17.2)

13.5(15.5)
16.0(17.4)
17.5(19.7)

13.0(14.6)
14.0(15.6)

15.4(16.6)

Figures in brackets for feldspars are values calculated on a quartz-free basis.

F = fresh. I = partly weathered. W = weathered. Sample names and sites as

in Table 76.
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